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(54) METHOD FOR DETERMINING ROTATION DIRECTION OF WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To determine the rotation direction of 
a wafer without requiring a sensor dedicated for detecting notchs 
on the wafer by increasing the level for evaluating the extent of 
matching in either one of a plurality of rotational states where the 
relative rotational angle between an image to be processed and the 
image of a temple is different. 

SOLUTION: A wafer to be measured is mounted on a stage and held 
in place (S201). Image at the central position of the wafer is then 
read out and stored as an image to be processed in a specified area 
of an image processing unit (8202). Subsequently, evaluation value 
of matching is calculated for 36 rotating template images having a 
rotational angular interval of 1 0** in the range of 0-350* (S203). 
Thereafter, a plurality of rotational template images are formed by 
turning the template image sequentially at a fine angular interval in 
the vicinity of a rotational angle having a highest matching 
evaluation value (S204). Finally, the rotational angle of a wafer to be 
measured is determined using the rotational angle having a highest 
matching evaluation value (S205). 
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fiiC r max ^^^fc^T* ^> i * . MSllS*? :»i >'^<DIHife:^^^ 10 

5) o ^c*>\ 0" COr->y^i — HB^TMo (D^OHiL 

ct^^O' c7)T->:7-u-hiii«TMo ^^OtBL/cig^ 
tctt. attOr*>'S„ COti^Kitt, ;;^7"?^::7'S 20 4 

[0 04 5 ] ^cte. X-r-^ y^'S 2 0 3 (tfc{t::^r^ v 20 
S 2 0 4 ) X^Whtlfc^ V "f-ly tfmj^mmmo r max 
BFfSOISffi (mtf 0. 1) ^^TLUx.^ii^U^'^^ 

[0 04 6] ±12^1 Jl;tet^r«f->:7*u- h® 

[ 0 04 7 ] jy±C7)J: ^tc. niHife^r^. ^r. it 
^e^:Ac^^c«KP^Fl (10') XTi^yv- hSi^i^a 

[0 04 8 ]^:fc\ ^6iPJJS'i?:^>'^cD@feftS;:)^4)^0;^ 
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.12 

v' ^• > - > ^ ^ > i^c[> iHiiK (Sis -r -5 c i *5 r t c ^ 

[ 0 0 4 9 ] C. lHlS:&fS3^4{iSCDll2|li£F!l : 0 1 

2«. ^zmmiCi^\'ii>^tx^f^x(o^\m&(j:^m 

^TTs^yu-^^- YXa>i>. j^-r v7*S 1 0 1 --x-r 

^ r^'s 1 o 4 i-c«tuaiLfc® 4 uiTT^-r^ 1 mmk i i 

[0050] ;^-r^:7'S 1 OS-Cti. 0' 0Or'>:7'U — 

fft\ -^^^^.^-^d^SCD^fflfifflCTmax ^Sr-e*!^*!:^*) 
a 1 3{J. C ^ Lr?#?>n/cMfiie r max ilHlfe 

S^^'O' ( = 3 60" ) CDi^^MffiC rmax 

-i 3i . |pIfeft«A^.2 0 ' - 3 4 0 • CD®Hr ttffflBffi 

CrmaxiiO. 7 tiT<h;^c oTl^S. ® 1 3 <Z>M^fc^>'^ 

[0 05 1 ] HI 4«| m2|liS«?!liC*5W5tS«!l3e'i7^ 

3^2r><0:^y'-jy'sko 3a. S2 0 3 b^S^^x. 
[0 05 2] X7"5':7*S 2 03 a^W. 3 0*PdlPS©^S 

r max ^^^C7])|^ 1 CDilffifeU:^^C^>iafeftge LSrS 

C T maK {tm I 3:^^^^0 , 6 4 (7->:7'U- hHgft 

1 2 0" cr)fii) <i:>i-So 
[005 3] ;^T':y:7'S2 0 3 a T'ffll^^tl-E)^ 1 OS 

-w^ram mi 3©o- ot^si) ^rtp^cxiur. m 
jt^Li^ mi scomx^t. «fflRcc*5wsi? 

ftfiiC r max 0 . 3 tj:<Dr\ m 1 OSffi^ 

0. 1 ^^t^ctt^x^i>. c^rntf. ^ffifiic 

rmax ^^11 1 CDigffiJiU±^C7i:^;i?:>5:^^^^PJK*r -5 C <i: 

[0 054 ] p^ffifflc r max t^^m I <omm.^m<Dm^^ 

-ecr. 2 0 3 a1?tJ. S6CC30' 



13 

I5i^$-«f)t^^cr)i5ite7^>7"u- hmm^m^^mBL^-i^ 

max 36i|| 1 ©HffiWi (.CU i,mi&n& ^r^H^f S . SfiB 
file r max 1 ©gifil ( 0 . 7 ) i^icDfflfCfj: o/c i 

tflJKL/t:. X7^'^ 7'S 2 0 3 b tc^ifT^. 
[0055] X-7-yy'S 203 b-CW. ;^f^:?7'S2 0 
3 atCfcliT^ 1 ©iifii5:S^€>S1i<iC r max *S^f e> 10 

^{flC S>-2)lH3:l5' ) •C7^>:7-u- HiB^^lilK 
m2©Hffitt. (0. 7) 

iS3Er -S C i*s-C# -S. ffFffifflC r max *S|| 2 ©HiiJy 
±©filtCJi-p/ci^K:lJ. f- 7' S 2 0 4 (C^^f r 
■6. JWT©«^«Ma L/cS 7 (C^-r^ 1 HJtt^ i II D 

T'*-5>. 20 

[0 05 6] c©j:^tc, m2mMm(icis[,»xit. i-r 

[005 7 ] D. iHl^^rfi] j?iS*&S©lg 3 ^Jfe^ : S 1 

5w. m3m&mici6iii>mm^o:'^^-^-vG:>!ism<o^m 

m2ieifeF»<!:|5H;-C*-2>. HI 5©^JIitt. ^2||Jtfi«! 
O 1 4 ) ©;^7"-;' 7'S 2 0 3 a, S 2 0 3 b $:;^-r 

7 S 2 0 3 c ics^ik^is -J y' S 2 0 A ^rx-f y 7" 

S 2 0 4 a tCg#^x/c4>©-C$)^„ 
[0058] X-f- 7*S 2 0 3 c -C». 3 0 * r^Pi©1i 

Wi<D^^7-yy'i — ^iij^?:ffll^Tto®^^liiS^^©-'^■ 

^>i7;g:^ft». ^ffliffiCrmax ilDfellSi 40 

2 0 3c g^>^'S©l¥iBffiC r max ©^ 

Tfi©— ^!l=5:^T*''5 :7T'*>-2.. fi^tiPffiffiC r max© 

fflPaT i LT (J , ^^S^iE^«PBl^;^j: £®« ^ ©s: 

5. ;z.f-u.7'S 2 0 3 cT-W, CCtiPeTfti^© 
f-i7fii;E©I5Ifeftg (174" ) ■i7:cy^©I5HE:^ 

[005 9] XT- f y'S 204a TW, itS^nfclelfe 50 
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0. r f-:>± r ©ffiffl-c) f->yu- hBifeiijis 

Ml^iii^fei©-'^•^^-::<v^»^>i/J&^T5. X7"7::'"S2. 

[006 0] c ©^ 3 W!6«?i|-c«. ifc^:^#^iftSPHl 
fS-CtJrj /c-'N-if ->-7 5^ > i/©SFflSffi*»iar t .i 
tCj: •oT -^7 :t>'^©|5I^5^|fi];S:7^-r®iKftg;S:^tS^S© 

C£*i-c#. <tDlSii«:"^7i>'^©|lte:&fDJ<S:1^lai■r•&•<: 

( 0 0 6 1 ] E . {5IK:^^M«©^4*JSfi1 : @ 1 

1 2) tmC'C$>K). COm^. HI 7 iCTjkt if "Sf y Hi 
^iiCii-yXU^^^ COMM. iFflHiC r max© 1 -7© 

ffiicStLr. 2o©isi^ftig^&*.^i»)WiitK:>ttj&^^W5, 

C:t*st?ti. C©ct^J5:»fl6ffiCrma>c 

rmax i@eilS©e/^7*s. C©J: 5«:T«:i!i©ii« 
^c?^=S:^^ii-^ (ffmec r max © 1 o©ffitC*tUr 

BfeftScD 2 o©«i*i*fic;-r * J: 5 «c*tt£;Ba#* w-r s 
[ 0 0 6 2 ] @ 1 8». mAmt&mcisirtitmam':?:'^ 

y^f©^!la©^^H^Sr^■r:7^3 — 5^ + - h-C3i>-5. SI 5 
©*«*. SSIESitFy <ia 1 5) ©X^v:?'S2 0 3 c 

:7"S 2 0 3 d «:S#^^^ct>©r^>^.« 
[0 06 3] X7^^»7•S2 0 3d-C«. i-ri-:>©7"> 

T^i!lSJ^^Bi^fei©>'^■^->•7■i'5'>^^?:^Tl^ -^i^?^ 

>i^S®R<ifiiC r max 5:jJcat>.S. -eLT. C©Mffl 
C r max ©fii*>6. -i? *''^©|51K:6^^l5:^"^"!afe^lS^S: 
m«. ffffiffiCrmax*30. 7r*-:.fci 
(SST'Si. ai 7©4^^:73&>6. *-'^<0@fe:&laj?: 

[0064] — 7?. miKD^r^yu - Hi^tcio«.SR 
ffiffiC r max 7©i7'-7>'©Si6ffi (*^)0. 5 ) -tC 

r. ■:7i>'^©|n^e:?^[D]$:^^•r|Hlfe^|gs^^t^-rt^«J; 

[0065] X-f>:7"S204a -Cti. JS^^ti/clHlfs 
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nS. {6 9' *5cJ:^2 9 9' ) ©iSfiSCCfcl^t:. <fc«9*B 
[0 0 6 6 ] ^Ci5. ;:^7"::' 2 0 4 aVkt. iHlgftg 

<z> 2 r^cojiSfiicoaeit?-?' n^n^'^ ^ - > v ^ > «r 

SiiiCDifi^tC^baiT'v' 5^>^'gCD3fflHiiC r max 10 

[0 0 6 7 ] ccomAmmm^u. ^j>u< t h i ocdh 

c i *5 r * 4 pJtfett*^ * i o 

[0 0 6 8 ] nc4b\ CCD^0J{i±iSCD|ISfe«^-^^JS?15SS 20 
fee ^ T M ^ <7>,«S0C fct T lete-r 2> C <!: *5 Differ- * . 
[0069] ( 1 ) JbfBUJIfi^tCfcC^T. K't7:cT 

[0®ofs»^cl^^BJ] 

[0 2 ] Hi^S^a:!^ V 5 0OrtgU<tfiS?:^-r:/P 
[S3] X7^->^3 6±«:t£M?ti/c>^r->^il6S*5iE 

[04 ] m 1 mw.m^*s^^ iw^'O :^^^(owMm(o^m 

[0 5] ^:6'l^iXx-i^»ii7J[^<tCDH 

[07] m}mMm(fCio»i>mm^j^^^<D^ii.yff^^ 
0J0. 

[09 ] [Die-r>:7'u- hiii^?rffic^/c^^•^ ^ 
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[^10] Ai?->v ^>i^<D:^s*^-rittBjSo 

^g<DSffifiiC r max <D^^cr>— -PISttf-T i^''^ :7 . 
[0 1 2 ]^IS2^t?!l«:fcC:f'5S«^:«l^^<DB^^atS<D^ 

{01 3] 01 2<D;^X::^7*S 1 ObXmhtlfc^y^ 
>:5?'fiOffffifiiC r max (D^ffitD— {RI^S^"r ^'yV, 
[014] .^2^«^(Ci5i:f ^^gIJ^•?x^^<D[5I^|SJ 

t^lUiioa^JiiSrS^r ^3 - ^ 1^ - h o 

[015] ^3||ife0«^Ci>l:f ^^grJ^Ox^NCDHl^f^ 

[01 6] 01 SCD^^-r-^ :7*S 2 0 3 cxnfhtifc'^ v 
^>^SCD.^flBffiC rmax a>^flicr>— fi^^r^T i^-^r^^ 

[017] m4mMm(^i$i^x^m$tii>mmmcr ma 

[018] ^4^«?9tC4c5i:f ^1yJ«aS^x>'^<DIilfe:6rfpI 

^mtm^Mir^rya-^^- 

[|?#OiJiej] 

3 0 ;-$(ia)jftf^:xj:i h 
3 1 -m^^ 

3 2--aif^gB I 

3 3-*0fflia5 ' 

3 4-Xr->^lgttgP 
3 6-XYXr-S^ i 

3 8 -mmim 

4 0 y h \ 

4 2 

4 3 • — "7 ^ -7 — 

5 0 -ili^^J!!®^^ h 

6 0 --m}$fc:-> 

7 0-;^x-i^S«©iEfflHM 
1 1 0-CPU 

1 1 2"'y^:^y^> 
1 1 4--ROM 
1 1 6-RAM 

1 1 

1 3 6 -^^:^ 
1 3 8-iem-r -f 

1 4 o-'Xiii:f3'^>^y 

1 5 o-'y-yy'iy- hmmmmm 

1 5 2-^aS?f4l^iii^iB1t^i|^ 
1 5 A-^^^-^-^y ^l^^'U 

1 5 e-mW5\^^^u 
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